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(57)Abstract: 

PURPOSE: To provide a device and method for 
manufacturing a resin sealed semiconductor device by 
which the generation of voids is eliminated by uniformly 
filling the cavity of a metallic mold with a resin so as to 
improve the yield of the device. 
CONSTITUTION: In the title method by which such a 
semiconductor device that a semiconductor chip 15 is 
buried in a molded body by holding a lead frame 5 
mounted with the chip 15 between a pair of 
counterposed forces 1 and 2 and filling the cavity 13 
formed around the chip 15 with a resin 16, the lead 
frame 5 is vertically positioned and the resin 16 is 
injected into the cavity 13 from the bottom side. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translatxon. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed description] 

[pield of the Invention] Especially this invention relates to the molding technique of the semiconductor 
Ee of a plastic molded type and equipment which fabricate a semiconductor chip by resm mould 
mlenatSWize it about the^olding technique of a semiconductor device, and equipment. 

Cart] The semiconductor device of a plastic molded type carries out the resin seal of the 
e^coTductor chip carried on the leadframe using metal mold, and is formed as a mould Plastic so id. 
ThTmet™^^^ when fabricating the conventional plastic-molded-^pe — "l^^^^ 
shown in drawing^ and drawing . drawing " the upper and lower f " ^^^^^^^^^^^^^^ 
diagram of the status that metal mold was separated -- it is -- drawing^ -- both -- it is the cross section 
^/E^L A^^a^^^^^^ pressure-welding combination of the metal mold, and the resin is poured in 
Ae leadfr^eS wWch should be carried out a resin seal through the pin for positioning fixahon 24 on 
femalfmXlfurgTe punch 22 and the female mold 21 as illustrated when carrying out the mould 
Sn^of the c^nv^^^^^^ plasticmolded-type semiconductor device - level - carrying - parting 
S co^^^^^^^^^ the pSnch 22 and the female mold 21 - comparing the upper and lower sides - 
botih - metalmold - in between, the leadframe 25 was ****ed and the resm was poured m 
"rOOo5l wTere pa^ng s^iface 23 comrades are compared ( drawing 9 ), corresponding to each chip 

"cates I^^buZi in *e Wet 3 1 of a mold cavity 33, and th. edge of an opposite side. 32 ,s an 
ff aresin is poured in from an inlet 31 into the mold cavity 33 of the metal mold of the above- 

ram"emicond«ctor resin-seal equipment configuration using 

Etional arrangement type metal mold is sho^vn in -"^^S^^S^h 

post 55 - ^^'^^-^"'^'^^^^^ oTmetarmold 53 J the 54 comrades is carried out, or it 

carrying out - both - the P'^^^^^^^J^^^^'^f ° ^^^^ u_ ^jth a resin in the mold cavity which carries out 
t:^::::^^^^ ':X^^'^'oZ. between both the parting surl^ces (press.e- 
weldS sSarati^ sm 71 and 72, and the resin seal of the semiconductor chip in a mold cavity is 
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[00061 In a case 50 the cleaner 56 in which a both-way move is horizontally possible is formed like 
arrow head A this cleaner 56 possessed the air blow section 60 and the brush 59 in the opemng 61 at a 
nose of cam, and separated them at the time of the depuration after a resin-seal process end - both - it 
advances between metal mold 51 and 52, and while dust, such as a remains resin which ground parting 
surfaces 71 and 72 with the brush 59, and adhered to the parting surface, is rubbed off, it is failed to 
blow the dust which blew off the compressed air from the air blow section 60 like arrow head B, and 
adhered to metal mold The dust removed from the parting surface of metal mold is attracted like arrow 
head C through opening 61, and is discharged outside through a hose 57. The dust which dispersed in 
the case 50 is attracted in the duct 58 prepared in the case upper part like arrow head D, and is 
discharged outside. 

rcSe it of the Invention] However, in the resin-seal technique of the aforementioned conventional 
semiconductor device, the problem that occurrence and **** of a void (foam) are poor anses in a resm 
mould. This is explained in detail from drawing 10 using drawing 1 2 . DrawingiO drpvingJl shows m 
order the status that it is filled up with a resin 36 in the aforementioned conventional level mold cavity 
33 of the metal mold of an arrangement configuration. In each drawing, (A) is a plan and (B) is a cross 
section. As shown in drawing 10 at first, the resin 36 poured in from the inlet 31 Prepared in the righ 
end section of a mold cavity 33 advances the inside of a mold cavity 33 toward the left from the nght 
horizontally along with a leadframe 25, and is filled up with the inside of a mold cavity. At this time, 
with leadframe 25 a top and the bottom, a difference arises in a restoration speed of advance tor 
resistance by the influence of gravity, the wire of a leadframe top, etc., and the direction of the 
leadframe bottom advances a little quickly. . , . .„^,o 

100081 It becomes uneven, corresponding to a difference of resistance of the superficial advance stattis 
of each part, as it is shown in (A) view, while a speed of advance is greatly overdue for resistance 
according \ a leadframe top ] to a wire, a semiconductor chip, etc. in the status that it filled up with the 
leadframe 25 bottom mostly as it was shown in drawLn&_U , when a resin 36 fiirthermore runs m a mold 

fo009] Thus, since the restoration speed of advance of a resin 36 is uneven, as shown in dEiWingJl , 
that a void (foam) 40 occurs **** or a resin non-filling fraction is formed m the about 27 air escape slot 
[ of the left-hand side edge in a mold cavity 33 ] bottom in the status that it filled up with the resm to the 

lomoTwLrsu^^^^^ a non-filling fraction were formed, since **** was poor, it caused the fall 

of a fiinctional reliability, and it not only becomes poor in appearance, but had become the cause ot a 
vield fall Moreover, in comiection with large-sized-izing of a semiconductor chip, or thin-shape-izing ot 
a semiconductor device, uniform resin restoration became still difficult, and problems, such as such void 
occurrence, have posed the still bigger problem. . „k^„« ^.ntinnprl 

roOl 11 Mo cover, in the conventional semiconductor resin-seal equipment shown in above-mentioned 
EigJl , the dust removed from the parting surface of the metal mold separated up and down could 
St^a inly attracted through opening 61, and it could not discharge outside completely through the 
hi 57 but to was a problem carry out the reattachment on the lower metal mold 54. Moreover, tt 
wi compTtely unremovable through the duct 58 also about the dust which floats in a case 50, and 
"ifsu^penTd particle adherfs to the semiconductor chip in front of and reduced the quality 
of a semiconductor device, there was a problem spoil the reliability of a function 
m012]This invention is made in view of the fauh of the above-mentioned conventtonal technique, and it 
dms t th manufacture technique of the plastic-molded-type semiconductor device ^^f^^^^'y 
enables the elimination of the dust of the resin-seal section circumference, and offer of equipment while 
ftTs imitoly filled up with a resin in the mold cavity of metal mold, loses occurrence of a void and 
aims at enhancement in the yield. 

[Thl means for solving a technical problem] In order to attain the aforementioned purpose, the 
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leadframe which carried the semiconductor chip between the mold material (metal mold) m which the 
couple carried out opposite arrangement is ****ed, mould material (resin) is filled up with this invention 
in the mold cavity which encloses this semiconductor chip and was formed, in the molding technique of 
a semiconductor device of laying this semiconductor chip underground in a mould Plastic sohd, and 
****ing it, the aforementioned leadframe is arranged perpendicularly and mould material is poured m 
into this mold cavity from the aforementioned mold cavity bottom. . . i 

[00141 In a desirable example, while the parting surface of the metal mold of the aforementioned couple 
is arranged perpendicularly, the aforementioned leadframe is perpendicularly arranged along with this 
parting surface and a resin inlet is arranged to leadframe ****** of the aforementioned mold cavity 
soffit section, the air escape opening is arranged to leadframe ****** of the mold cavity upper-limit 
section, and along with the leadframe in a mold cavity, it is filled up with a resin from the bottom. 
[0015] The equipment used by the molding technique of the above-mentioned semiconductor device 
consists of the metal mold in which the couple which has a parting surface carried out opposite 
arrangement. The leadframe which carried in between the semiconductor chip which should be carried 
out a resin seal is ****ed. both ~ metal mold ~ The mold cavity filled up with a resin is formed in 
between, botii ~ the parting surfaces of metal mold - comparing - both - metal mold - It is the 
molding equipment of the semiconductor device which ****s the semiconductor chip on the 
aforementioned leadframe in this mold cavity. The aforementioned parting surface is arranged 
perpendicularly and it is perpendicularly equipped with the aforementioned leadframe along with this 
parting surface, and while a resin inlet is arranged at the aforementioned mold cavity soffit section, it 
constitiites so tiiat the air escape opening may be arranged at this mold cavity upper-limit section. 
[0016] moreover, tiie metal mold of a couple with which the resin-seal equipment of tiie semu^onducto^ 
device concerning tiiis invention has arranged tiie parting surface perpendicularly -- this - the clean air 
supply means for supplying clean air from the upper part to metal mold IS provided 
[00171 The metal mold of the couple which has arranged the parting surface perpendicularly in a 
desirable example, this - the case which holds metal mold in seal - this - metal mold comrades - a 
Sure wdd^^^^ ^id the metal mold for dissociating - with a drive means The clean air supply means 
fo supplying clf an air from the upper part in the aforementioned case is provided Th^eadfra'^^^ 
carried in bJween the semiconductor chip which should be cairied out a resin the a^^^^^^^ 

mentioned molding equipment - the same - botii -- meta mold - The ^^^'''^''yj'^'^^^^ 
is formed in between, both - the parting surfaces of metal mold - comparing - both - metal mold It 

beholding equipment of the semiconductor device which ****s the semiconductor chip on the 
aforementioned leadframe in this mold cavity. Along with the parting surface arranged at the 
aforementioned perpendicular, it is perpendicularly equipped with the aforementioned leadframe and 
wSe a resin inlet iTarranged at the aforementioned mold cavity soffit section, it constitutes so that the 
air escane opening may be arranged at tills mold cavity upper-hmit section 

moSe status fhat the aforementioned parting surface was separated in the still desirable example - 
both metal mold - tiie cleaning means of the parting surface which can advance m between is 
provided t jTtpte for attracting and exhausting tiie air in the aforementioned case m a still desirable 
example ~ tiie above ~ it has prepared in tiie metal mold bottom 

rStionl The longitudinal direction of a mold cavity cross section is arranged perpendicularly, and it 
iKendicul^^^^^^ witii a leadframe in this mold cavity. The resin which is mould material is 

Si from I^^^ bottom, resists gravity, and it fills up with it toward the upper part. It 

hoSs in seaHn a case, clean air is supplied through a VCF from the upper part, and metal mold is 
attracted and discharged from a lower part. 

[Spiel The metal mold for carrying out tiie mould molding of the plastic-molded-type 
emrondlt^ concerning the example of tiiis invention is shown m drpna drapn^ . 
Z^^g^ tlheperspeci^^ diagram of the status that the metal mold of a nght-and-left couple w^s 
^^Vand drLil is the cross section of the stattis in early stages of resm injection. The molding 
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equipment for enforcing this invention technique consists of metal mold 2 the presser-foot side of metal 
mold 1 and right-hand side the receptacle side on the left-hand side of drawing, and it is equipped with a 
leadframe 5 through the pilot pin 4 for positioning fixation on the parting surface 3 of metal mold l a 
receptacle side, right and left - both ~ parting surface 3 comrades of metal mold 1 and 2 -- comparing ~ 
both - metal mold ~ a leadframe 5 is ** **ed in between This parting surface 3 is arranged 
perpendicularly. Therefore, the leadframe 5 with which it was equipped on this partmg surface 3 is also 
arranged perpendicularly. A leadframe 5 arranges in parallel and has two or more chip loading sections 
6, and is connected to each lead terminal to which a semiconductor chip 15 is carried and a leadframe 5 
corresponds through a wire 14 on each chip loading section 6. . r- ♦ i 

[0021] right and left ~ both ~ where the pressure welding of the parting surface 3 comrades ot metal 
mold 1 and 2 is compared and carried out ( drawin g^ ), a mold cavity 13 is formed in the periphery of 
each chip loading section 6, and it fills up with the thermosetting resin 16 which is mould matenal in 
this mold cavity 13 12 is an ejector pin used as the guide when combining metal mold 1 and 2 and 
dissociating. As shown in drawing 2 , the longitudinal direction of a cross section is formed 
perpendicularly, and the resin inlet 1 1 is formed in leadframe ****** of the center of the soffit section 
and the slot 7 for air escapes carries out opening of the mold cavity 13 to leadframe ****** of the center 
of the upper-limit section. By ****ing a plunger 10 like the arrow head, a resin 16 is mjected from a pot 
9 and poured in into a mold cavity from the inlet 1 1 of the soffit section of a mold cavity 13 through a 

[00221 Drawin g 3 , drawin g 4 , and drawin g 5 are explanatory drawings showing in order the status that 
the resin is filled up with the inside of a mold cavity 13, respectively. In each drawing, (A) is the cross 
section of a mold cavity fraction, and (B) is the front view of a leadframe fraction. Drawm&l shows the 
phase in early stages of restoration. In order for a resin 16 to resist gravity and to go on toward the upper 
part from the soffit section inlet 1 1 of a mold cavity 13, resistance is equalized, and after the upper-limit 
side has balanced mostly, it goes up compared with the above-mentioned conventional level 

arrangement configuration ( drawing 10 ). , , . . , .x. . , fi,« 

[00231 It fills up with a resin fiirther in a mold cavity, and drawing 4 shows the status that the 
semiconductor chip 15 was covered. Thus, also in the status that it filled up with the resin 16 more than 
the half in the mold cavity 13, it is denied by operation of gravity, unlike the case of the above- 
mentioned conventional level arrangement configuration ( drawingjl ), a upper-limit side maintains the 
almost uniform status, and dispersion in resistance, such as a semiconductor chip to advance of a resin 
1 6 and a wire, goes up the inside of a mold cavity 13. • , f 

100241 Thus since a resin 16 is filled up with the status with the almost uniform apical surface of the 
Lin advanc'e orientation in a mold cavity 13, air is certainly discharged fi-om the slot for tiie air esc^es 
of a mold cavity upper limit. Therefore, as shown in drawing^ , the void 40 or resm non-filling fraction 
which were fomied in [ whole ] the mold cavity 13 in the conventional level arrangement configuration 
( drawin g 12 ) after the resin 16 had run are not formed, but the whole inside of a mold cavity 13 is 
comoletelv filled up with a resin 16. . • +u- 

[00251 right and left of the perpendicular arrangement which drawing 6 and dramn&l require for this 
invention of the above-mentioned configuration, respectively - metal mold - it is the perspective 
diagram and cross section of semiconductor device molding equipment which have structiare 
[0026] the inside of the seal case 50 - the receptacle side platen 64 and the presser-foo side platen 65 - 
a guide post 68 - minding ~ mutual ~ a contiguity - it is prepared possible [ an alienation ] In this 
™ple' the left-hand side presser-foot side platen 65 carries out the slide of the guide-post 68 top by 
™rive means (not shown), and moves in the receptacle side platen 64 orientation of nght-hand s,de. 
On each platen 64 and 65, it is equipped with metal mold 67 a metal mold 66 and presser-foot side a 
receptacle side. Metal mold 66 is equivalent to metal mold 1 the receptacle side shown by above- 
mentioned drawing^ , and the same leadframe as drawing 1 is attached on the parting surface 73 of the 
remendicular^ement. Moreover, metal mold 67 is equivalent to metal mold 2 the P'-esser-foot side 
ofdrlwing 1 , and the parting surface 74 is arranged perpendicularly. The structures of such metal mold 
66^nd67 are the structure of the metal mold 1 and 2 explained by aforementioned drawing 1 and 
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drawin g 2 , and a parenchyma top identity. . , j ^ 

[0027] The air-supply duct 62 is formed in the case 50 bottom. VCF 63 is formed in the air-supply duct 
62 of a position corresponding to the upper part of metal mold 66 and 67. A cleaner 56 is formed in tiie 
metal mold 66 and 67 bottom possible [ an entry between the parting surface 73 of the metal mold 66 
and 67 separated like arrow head E, and 74 ]. Opening 61 is formed in the upper-hmit section of a 
cleaner 56, and the air nozzle 60 and the brush 59 are formed in this opening 61 . 57 is a hose for dust 
issue A jet pipe 69 is formed in the metal mold 66 and 67 bottom in a case 50. 

[0028] By the resin-seal equipment of the above-mentioned configuration, when carrying out the mould 
molding of the semiconductor package between metal mold 66 and 67, a resin-seal process is performed 
as drawin g 5 explained from above-mentioned drawingj. . 

[0029] after a resin seal is completed, the semiconductor package which metal mold 67 leaves and by 
which mould molding was carried out from metal mold 66 takes out - having - after that ~ both -- the 
parting surfaces 73 and 74 of metal mold are cleaned While cleaning is performed by making a cleaner 
56 advance between the estranged metal mold 66 and 67 and dust, such as a parting surface 73 and a 
remains resin on 74, is rubbed off with a brush 59, hyperbaric-pressure air is blown off from an air 
nozzle 60 like arrow head H, and it is failed to blow dust. The dust which failed to be blown is attracted 
like arrow head J through the opening 61 of a cleaner 56, and is discharged outside through a hose 57. 
[0030] At the time of this cleaning, clean air is supplied from the upper part of metal mold like airow 
head F through VCF 63 from the air-supply duct 62, and it is discharged outside like arrow head G 
through the jet pipe 69 prepared in the metal mold bottom. Thereby, without passing downward from a 
top and carrying out the reattachment on the perpendicular parting surface 73 and 74, the dust which is 
floating in a case 50 is attracted in a jet pipe 69, and is discharged outside. By always circulating 
through such clean air, dust adhesion in the semiconductor chip in front of a resin seal is prevented, and 
a quality resin-seal product is obtained. 

[Effect of the invention] Since the leadframe which carried the semiconductor chip which should be 
carried out a resin seal in this invention is arranged perpendicularly and it is filled up with a resm in a 
mold cavity toward a top from under a perpendicular direction, as explained above. Dispersion in the 
resistance to the resin restoration in a mold cavity can be suppressed to the minimum extent by operation 
of gravity. Restoration of a resin is attained in the uniform status, and occurrence of a void, formation ot 
a non-filling fraction, etc. are prevented, therefore a fall of the reliability of the function by poor **** is 
prevented, and enhancement in the yield is achieved. ^ j. . • . 

[00321 Moreover, by supplying clean air from the upper part of metal mold, and discharging from the 
bottom the dust which floats on the outskirts of a parting surface of metal mold is carried in accordance 
with flowing of the clean air to the bottom from a top, the semiconductor chip in front of a partmg 
surface and a resin seal is kept pure, and a quality semiconductor device IS obtained. . 
[0033] In addition, this invention can be applied to the semiconductor device structure by the resin seal 
of TAB sfructure others not only using wirebonding structure but the tape carrier using the leadframe 
explained in the aforementioned example, and the same operation effect as the case ot the 
aforementioned example is acquired. 
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DRAWINGS 
[ Drawing 6 1 




[ Drawing 1 ] 




[ Drawing 2 ] 
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(B) 



[ Dxawing 4 ] 
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[ Draw ing 7 ] 
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CA) CB) 
[ Drawing 1 1 ] 
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